Basic fibroblast growth factor enhances transduction, distribution, and axonal transport of adeno-associated virus type 2 vector in rat brain.
The ubiquitous expression of cell surface heparan sulfate proteoglycan, a binding receptor for adeno-associated virus type 2 (AAV-2), may account for the broad host range of this vector. Because the fibroblast growth factor receptor type 1 has been postulated to be a coreceptor for successful AAV-2 entry into host cells, we designed a strategy to investigate whether coadministration of this virus with basic fibroblast growth factor (bFGF) can enhance AAV-2-mediated gene delivery. We injected AAV-2-thymidine kinase (AAV-2-TK) vector into rat striata and checked whether coinjection with bFGF enhanced transduction and/or enlarged the area of transgene expression. Immunostaining confirmed the tropism of AAV-2-TK for neurons. The previous injection (7 days before vector delivery) of bFGF had no major impact on vector distribution area. However, when the vector was coinjected with bFGF, the right striatum showed an average viral transduction volume of 5 mm(3), which was more than 4-fold larger when compared with the left side (AAV-2-TK plus phosphate-buffered saline). This result clearly indicates that simultaneous injection of bFGF with AAV-2-TK can greatly enhance the volume of transduced tissue, probably by way of a competitive block of AAV-2-binding sites within the striatum. Robust TK immunoreactivity was also observed in the globus pallidus, which receives anterograde projections from the striatum. We propose that postsynaptic transport of recombinant particles was likely responsible for the distribution of TK in the globus pallidus on both bFGF-treated and untreated sides. In summary, we found that bFGF acts as an adjuvant for distribution of AAV-2 in rat brain.